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The paper presents design and basic metrological properties 
of three thermal AC voltage standards with nominal input 
voltages 1.5 V, 3 V and 6 V. Each standard is composed of a 
range resistor connected in series with a single junction ther-
mal converter (SJTC). The AC-DC transfer differences of these 
standards are calculated in frequency range from 10 kHz to 1 
MHz. 
The research activity developed at INRIM aims at the creation 
of the traceability at primary level for the electrical power and 
energy measurement for periodical distorted signals.
This new system is built by a calibrator for the generation of 
the distorted voltages and currents and by a system for the 
acquisition of the signals and the determination of the elec-
trical power and energy. It is made by a three-phase digitizer 
integrated by voltage dividers and shunts able to transform 
the inputs into signals at the suitable level to be sampled by 
the digitizer. The traceability for this system is derived from 
the standard of voltage and electrical resistance and from the 
temporal relation between the relevant signals.
Calculated differences of AC-DC transfer differences of the 
compared standards
Pictures of some components of the INRIM  system for the 
measurement of power and energy with distorted wave-
form a) the digitizer b) one of the shunts (20 A) c) resistive 
divider.
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